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A module (214 Fig. 5) for sqmrating a product from a mixed stream comprises a mixed stream chamber having inlet and outlet means 
and defining a first flow pmh for the mixed stream, a puige^product stream chamber having inlet and outlet means and defining a second 
flow path for a purge/product stream, the second flow path having a subsuutially countercunent direction to that of the first flow path, and a 
membrane located between the mixed stream chamber and the purge/product stream chamber, the membrane being selectively permeable to 
the product There is also disclosed a Aiel cell system comprising a burner module (210) for mixing and combusting a fuel and air mbcture to 
prtxiuce hydrogen rich fuel stream; a hydrogen fuel cell (250) for producing powenTeneigy using the hydrogen fbel produced by the burner 
module; a hydrogen purification module (214) between the bumer module and the fiiel cell for extracting hydrogen fuel from the burner 
module for use in the fuel cell and that uses a purge gas to enhance purification module performance; hydrogen storage means (254) for 
storing hydrogen fuel produced by the bumer module and not immediately required by the fuel cell; and means for feeding stored hydrogen 
fuel from the storage means to the fuel cell when the hydrogen requirements of the fbd cell are greater than the amount of hydrogen 
produced in the bumer module. 
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FURTHER INFORMATION COMTINUED FROM PCT/ISA/ 219 



1. Claims: 1-4,6.18.19-21.25,28.29 

■A module and method for the purification of a product using 
a membrane and a condensable gas purge at the permeate side" 



INDEPENDENT CLAIM 1 and its 

DEPENDENT CLAIMS: 2.3,4,6.18.19 

INDEPENDENT CUIM 28 and its 

DEPENDENT CLAIMS: 21.25.28.29 



Problem to be solved: 

To purify a product with a membrane, using a sweep medium on 
the permeate side and to separate it from the product. 
Solution: 

To use a condensable gas 



2. Claims: 1.5 

■A module and method for the purification of hydrogen using 
the juxtaposition of a membrane with permeate side purging 
and a partial oxidation reformer as the source for the 
hydrogen containing mixed gas" 

INDEPENDENT CLAIM 1 and its 
DEPENDENT CLAIM: 5 

Problem to be solved: 

To provide a mixed gas to produce purified hydrogen. 
Solution: 

To use a partial oxidation reformer. 



3. Claims: 1.7,8,29,21.26.27,38 

•A module and method for the purification of hydrogen using 
a diffusion membrane with permeate side purging* 

INDEPENDENT CLAIM 1 and its 

DEPENDENT CUIMS: 7,8 
INDEPENDENT CLAIM 20 and its 

DEPENDENT CLAIMS: 21.26.27.30 (as far as referred 

to the diffusion mrabrane) 



Problem to be solved: 

To separate the hydrogen from a gas mixture. 
Solution: 

To use a hydrogen diffusion membrane. 



4. Claims: 1,9-13.20.21,23.24,30.45.46 
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FURTHER INFORMATION CONTINUED FROM PCT/iSA/ 218 



'A module and method for the purification of hydrogen using 
a ion conducting meiri)rane with permeate side purging' 

INDEPENDENT CLAIM 1 and its 

DEPENDENT CLAIMS: 9 (partially as far as referring 
to the ion conducting membrane), 16, 11,12, 13 

INDEPENDENT CLAIM 20 and its 

DEPENDENT CLAIMS: 21.23.24,30 ( partially as far as 
referred to the ion conducting membrane) 

INDEPENDENT CLAIM 45: (partially: as far as referred to 
the method using a ion conducting membrane) 
DEPENDENT CLAIM 46 

Problem to be solved: 

To separate the hydrogen from a gas mixture. 
Solution: 

To use a ion conducting membrane. 



5. Claims: 1,9,14.15,20,21,23.24,30,45.46 

'A module and method for the purification of hydrogen using 
a mixed ion and electron conducting membrane with permeate 
side purging" 

INDEPENDENT CLAIM 1 and its 

DEPENDENT CLAIMS: 9 (partially as far as referring 
to the mixed ion and electron conducting membrane), 
14,15 

INDEPENDENT CLAIM 20 and its 

DEPENDENT CUIMS: 21,23,24,30 ( partially as far as 
referred to the mixed ion and electron conducting 
membrane) 

INDEPENDENT CUIM 45: (partially: as far as referred to 
the method using a mixed ion and electron 
conducting mentrane) 
DEPENDENT CLAIM 46 

Problem to be solved: 

To separate the hydrogen from a gas mixture. 
Solution: 

To use a mixed ion and electron conducting membrane. 



6. Claims: 1,16,17 

"A module and method for the purification of a product 
using a membrane with permeate side purging and a catalyst 
for the CO shift reaction" 

INDEPENDENT CLAIM 1 and its 
DEPENDENT CLAIMS: 16,17 

Problem to be solved: 
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To separate the product from a gas mixture and increase its 

concentration. 

Solution: 

To use a catalyst suitable for the CO shift reaction. 



7. Claims: 20*22 

'A module and method for the purification of a product using 
a membrane with permeate side purging and a higher pressure 
on the permeate side' 

INDEPENDENT CLAIM 26 
DEPENDENT CLAIMS: 22 

Problem to be solved: 

The tightness and the seal of the membrane to prevent the 
contamination of the high purity permeate gas by leakage 
from the feed/retentate side. 
Solution: 

To operate the permeate chamber at a higher pressure than 
the feed/retentate chamber. 



8. Claims: 31-44 

■A fuel cell system comprising: burner, hydrogen fuel cell, 
hydrogen purification module with permeate side purging' 

INDEPENDENT CLAIM 31 (Device) 

DEPENDENT CLAIMS: 32-38 
INDEPENDENT CLAIM 39 (Process) 

DEPENDENT CUINS: 40-44 

Problem to be solved: 

To set up and operate an integrated fuel cell system. 
Solution: 

To use a burner, a hydrogen purification module and a fuel 
cell. 
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